Purpose
Acute flank pain is a common and complex clinical problem which might be caused by a variety of urinary and extraurinary abnormalities among which ureterolithiasis being the most frequent cause (1) . The urological variety, commonly referred to as renal colic is one of the most anguishing forms of pain affecting 2-5% of the population with an estimated lifetime risk of 1-10% (2) .
Numerous diseases may manifest as acute flank pain and mimic urolithiasis. Alternative diagnoses are most commonly related to gynecologic conditions (especially adnexal masses) and nonstone genitourinary disease (eg, pyelonephritis, renal neoplasm), closely followed by gastrointestinal disease (especially appendicitis and diverticulitis). Hepatobiliary, vascular, and musculoskeletal conditions may also be encountered. Vascular causes of acute flank pain must always be considered, since these constitute life-threatening emergencies that may require the intravenous administration of contrast material for diagnosis (3) .
The purpose of this study was to evaluate the role of helical nonenhanced computed tomography in the evaluation of acute flank pain with its different underlying pathologies.
Methods and Materials

Patients:
Fifty patients out of eighty seven patients attending to the hospital with symptoms of acute flank pain were included in the study.
Inclusion Criteria:
Patients presented to the emergency department or the outpatient clinic with the following criteria:
1-All age groups were included in our study which was between 3and 82 years old. 
Exclusion criteria:
The following patients were excluded from our study:
1-Pregnant women.
2-Patients with history of flank pain related to trauma.
Patients with positive ultrasound examination for urinary stone with reasonable evaluation by ultrasound and plain radiography examination.
Methods of the study:
Patients presented to the emergency department or the outpatient clinic that fulfills the inclusion criteria were subjected to:
1-Full clinical history taking.
2-Clinical examination.
3-Laboratory investigations:
Pregnancy test was done for females in the childbearing period; other laboratory investigations were done according to the suspected pathology like total leukocytic count, serum amylase, urine analysis, complete blood picture, and culture of aspirated pus from psoas collection.
4-Non enhanced helical CT examination:
Non enhanced helical CT examination of the abdomen and pelvis was done for all patients included in this study using Siemens Somatom Spirit dual slice CT scanner and GE high speed SYS, Milwaukee scanner.
Technique:
Patients were scanned without oral or intravenous contrast administration. No specific patient preparation was required, but it was preferable to have the urinary bladder distended at the time of CT scan.
Patients were scanned in supine position without gantry tilt. The CT protocol consisted of volumetric data acquisition commencing at the level of the diaphragm to the symphysis pubis with breath-hold technique to avoid the respiratory artifacts. Slice thickness used was 5 mm with exposure factors of 120-140 kVp and 100-150 mAs.
After scanning was completed, the helical raw projection data were reconstructed by a computer into a series of transaxial planar sections like conventional CT images. Post processing, the scans were reconstructed and reviewed at 2 mm intervals.
Multiplanar reconstructions (MPR) were acquired using the machine software in coronal, sagittal, and oblique planes. Also, curved planar reformatting (CPR) along the course of the ureter was acquired in cases of ureteral obstruction and dilatation.
Images for this section: 
Results
This study included 50 patients complaining of acute flank pain with age range from 3-82 years old, with mean age 42 years.
According to the NECT findings, there were different causes of acute flank pain; the most common cause among our patients included in the study was urinary stone disease, our patients were classified into these groups: 1) Group of urinary stone disease.
2) Group non-stone urinary pathology.
3) Group of extra-urinary pathology.
4) Group of negative findings.
The most common cause of acute flank pain among our patients included in the study was urinary tract stones (urolithiasis) which accounts for about 62 % of patients, while extra-urinary pathology accounts for about 26 % of patients, and three of our patients representing about 6 % had no apparent cause evident by non enhanced helical CT for acute flank pain. Also, NECT has detected other urinary pathology than stone disease in another three of our patients representing about 6 % of the total.
Group of urinary stone disease:
NECT depicted a urinary stone disease in 31 patients, most of them were ureteric stones (23 patients), and the remaining were sole kidney stones (8 patients). Several secondary signs of ureteral obstruction were encountered in our study; these include ureteral dilatation, perinephric stranding, collecting system dilatation, and nephromegally. We studied their frequencies, sensitivity and specificity in NECT images in patients with ureteric stones disease as shownhere: 
Distribution of patients according to the stone attenuation values:
Attenuation values
Group non-stone urinary pathology:
NECT revealed 3 patients with radiological diagnosis in the urinary system unrelated to stone diseases.
Sex
Radiological diagnosis in UT unrelated to stone disease identified by NECT
No.
Male female
Uretero-pelvic junction obstruction (UPJO) 2 2 0
Mega-ureter 1 1 0 Table 3 : Non-stone urinary pathology detected by NECT.
These results were confirmed by ultrasound, IVU (intra-venous urography), and by surgery in cases of uretero-pelvic junction obstruction which were corrected by pyeloplasty.
Group of extra-urinary pathology:
NECT revealed 13 patients with radiological diagnosis unrelated to urinary tract including adnexal mass, appendicitis, cholecystitis, pancreatitis, and psoas collection as shown in figure 3 .
It was found that acute appendicitis and adnexal masses (complicated cysts) represent most of extra-urinary pathology in patients with acute flank pain. Those patients with extra-urinary pathology were presenting by additional symptoms and signs other than flank pain. Table 4 : Clinical findings in extra-urinary tract pathology detected by NECT.
Radiological diagnosis by NECT Clinical findings
Group of negative imaging findings:
Three female patients had no positive findings in NECT, and abdominal ultrasound. Their clinical history and examination did not reveal additional findings other than dysuria and frequency of urination. Their urine analysis revealed pyuria (pus cell 20-70/HPF) and microscopic hematuria (12-15 RBCs/HPF). According to the previous findings these female patients were diagnosed with urinary tract infection and successfully treated for urinary tract infection which was thought to be the cause of symptom.
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